HOWARD MARKLEIN

STATE REPRESENTATIVE « S15T ASSEMBLY DISTRICT

October 24, 2011

Thank you, Chairman Kramer and the rest of the Assembly Committee on Financial
Institutions for allowing me to testify today in favor of Special Session Assembly Bill 21,
otherwise known as The Next Generation Jobs Act. Today, I am going to explain the two
major items in the legislation and emphasize why it is so necessary to invest in this
successful industry.

The Next Generation Jobs Act creates a Next Generation Reserve Fund. The fund would
be generated by allocating a portion of the growth in the income taxes from the
bioscience industry. The fund will be self funded, since only the additional income taxes
from the growth of the businesses will be used to grow the fund. The Bioscience fund
growth is capped at $50 million annually and $500 million over the 15-year life of the
program.

The bill also creates a Next Generation Jobs Board to foster the growth of small start-up,
bioscience businesses in Wisconsin. The 12-member Board consists of members of the
general public who have outstanding knowledge and leadership in the fields related to the
bioscience sector and research members from Wisconsin’s universities and colleges. The
board would be authorized to make grants, issue loans, and make direct investments in
bioscience businesses headquartered in Wisconsin.

The bill requires no bonding or borrowing. The fund is created for only investment in
Wisconsin’s bioscience companies by leveraging a dollar-for-dollar match on investment
in the industry. Since the fund is comprised of bioscience company payroll taxes, the
fund only grows when the bioscience industry grows. '

The legislation encourages job growth in a successful industry. The wages paid in the
bioscience sector are above the state average. Bioscience is an industry that provides
support for other job creators like the agricultural, pharmaceutical, and medical
industries. This legislation comes at a time when Wisconsin needs good jobs that allow
us to build, manufacture, grow, or research here in the state. An investment in bioscience
is an investment in our state’s future.

Capitol Office: Post Office Box 8953 °.Ma_dison, WI 53708-83953 = (608) 266-7502 ° Toll-Free: (888) 534-0051 * Fax: (608) 282-3651
District Phone: (608) 588-5632 ° Rep.Marklein@legis.wi.gov






| State of Wisconsin
=) Invesiment Board

October 24,2011

The Honorable Bill Kramer

Chair, Financial Institutions Committee
State Capitol, Room 115 West
Madison, Wl 53702

Re: SS-AB-21
Dear Representative Kramer:

| am writing to express support by the State of Wisconsin Investment Board
(SWIB) for authorizing SWIB to provide administrative and professional support
to the Next Generation Reserve Board (NGRB) which would be created by this
legislation. SWIB has worked closely with the proponents of the bill to craft the
provisions enabling it to provide those services.

The bili would allow SWIB to use the expertise, resources and relationships
already at its disposal to assist the Next Generation Reserve Board, and receive
appropriate compensation for those services. The relationship should provide
advantages to both SWIB and the NGRB, while maintaining clear distinction
between the economic development goals of the NGRB and the fiduciary duties
SWIB has for the retirement and other trust funds it serves. The flexibility
authorized would allow the two entities to define and adjust services to best meet
circumstances.

SWIB already invests muiltiple trust funds and separately assesses the costs of
its services to those funds, so the administrative mechanisms are largely in
place. The authorization in the bill also would allow SWIB to assist other state
entities with similar efforts that may be undertaken in the. future. SWIB looks
forward to the opportunity to help in making the Next Generation Reserve Fund a
success for Wisconsin.

Sincerely,
Keith Boza
Executive Director

121 E. WILSON STREET * BOX 7842 *+ MADISON, WI » 53707-7842
PHONE: (608) 266-2381 » FAX: (608) 266-2436 * WWW.SWIB.STATE.WI.US






NAICS Codes in LRB-3126 - Next Generation Jobs Act

311221, 311222, 311223, 325193, 325199, 325221, 325311, 325312, 325314, 325320, 325411, 325412,
325413, 325414, 334510, 334516, 334517, 339112, 339113, 339114, 339115, 339116, 541380, 541711,
541712, 521511, 621512, 621491, 621493, or 622110.

NAICS

Code lndustry
311221 Wet corn milling
311222 Soybean processing
311223 Other oilseed processing
325193 Ethyl alcohol manufacturing
325199  All other basic organic chemical manufacturing
325221  Cellulosic organic fiber manufacturing

1325311 Nitrogenous fertilizer manufacturing
325312 Phosphatic fertilizer manufacturing
325314 Fertilizer (mixing only) manufacturing
325320 Pesticide and other agricultural chemical manufacturing
325411 Medicinal and botanical manufacturing
325412 Pharmaceutical preparation manufacturing
325413 In-virtro diagnostic substance manufacturing
325414  Other biological product manufacturing

334510  Electro-medical appartus manufacturihg
334516  Analytical laboratory instrument manufacturing
334517 Irradiation apparatus manufacturing
339112  Surgical and medical instrument manufacturing
339113  Surgical appliance and supplies manufacturing
339114  Dental equipment and supplies manufacturing
339115  Ophthalmic goods manufacturing
339116 Dental Laboratories
541380  Testing Labs (part)

- 541711 R&D in biotechnology
R&D in the physical, engineering and life sciences (except
541712  biotech)
621511 Medical laboratories
621512 Diagnostic imaging centers
621491 HMO Medical Centers
621493 Freestanding Ambulatory Surgical and Emergency Centers
622110  General Medical and Surgical Hospitals
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LETTER FROM THE

DIRECTOR

DEAR RFADER,

BioForward is pleased to share with you “The
Conuribution of the Bioscience Industry to the
Wisconsin Economy,” a comprehensive analysis

of the significant economic impact the bioscience
industry has on Wisconsin. Indeed, the report shows
thac che bioscience industry is paying high wages,
creating jobs and putting Wisconsin in a stronger
position to transform its economic landscape in ways
some previously thought unimaginable.

As the state’s leading industry group, BioForward

. believes that bioscience should be at the forefront
of Wisconsin’s economic development strategy, and the evidence to support this is
compelling:

* Between 2004 and 2009 bioscience employment grew by nearly 3% in contrast
to the rest of the economy that shrunk by over 3%

* The average bioscience worker has earnings that are 64 percent higher than the
earnings of a typical Wisconsin worker

* More than 640 bioscience businesses have created nearly 24,000 private sector
jobs with a total economic impact of close to $7 billion

* The number of bioscience businesses grew by 19% over the last 5 years and
increased their total payroll by 22% in current dollars

‘Wisconsin needs to take a serious look at how the state can and properly should
leverage the substantial advantages we have in this dynamic industry. Wisconsin
doesn't need a wakeup call on this issue — most everyone knows that the biosciences
industry can have an ever-increasing and significant impact on the Wisconsin
economy. Now, it’s time for action, and I hope you find this report interesting and
helpful in better understanding the tremendous potential that lies ahead. It is time
to seize this opportunity.

BioForward wishes to express its thanks to the sponsors of this scudy: Pfizer,
PhRMA and MGE of Madison. We are most grateful for their support.

Lastly, BioForward and its members want to express our deep and sincere
appreciation to Sammis B. White and his team of five researchers from the
University of Wisconsin-Milwaukee Center for Workforce Development. Their
conscientious, thorough and detailed academic analysis lends significant credibility
that should help policymakers and those who care about Wisconsin’s future '
economic growth take advantage of this opportunity.

Our state’s motto is “Forward.”

Lets get going.

Sincerely,

/3?’7 (L

Executive Director







EXECUTIVE

SUMMARY

The bioscience industry has been a rapidly growing sector of the U.S. economy. According to Battelle, between 2001 and
2008, employment in the sector grew at a rate of 15.8% in both Wisconsin and the U.S. overall. This compared to an
overall growth of 2.1% and 3.5%, respectively, across all industries. The sector also reportedly grew by 1.4% in the first
year of the Great Recession. In 2008, U.S. bioscience employment was reported as being 1,420,324 workers and a $270
billion a year industry (Battelle 2010). The growth, vitality, and size of the industry indicate that it warrants attencion.

This report examines the bioscience industry in Wisconsin and its impact
here. The industry includes employers in four industry sub-sectors:
Agricultural Feedstock and Chemicals, Drugs and Pharmaceuticals;
Medical Devices and Equipment; and Research, Testing, and Medical
Laboratories. This standard definition of bioscience has been developed
and refined by Battelle, and consists of employers classified under 27
different North American Industry Classification System (NAICS) codes.

‘This report focuses on Wisconsin and attempts to detail the size of the
bioscience sector, its basic composition, its geographic distribution, its
employment and payroll contributions to the state economy, and its
secondary cffects on the Wisconsin economy. The results presented in this
report are the result of a conservative assessment of the bioscience industry
(see the sections on methods and analysis for more detail).

* Bioscience is a source of high-paying jobs: the average earnings per worker in Wisconsin bioscience were $69,096 in
2009, 64% higher than the economy-wide Wisconsin average of $42,117.

* Between 2004 and 2009 the bioscience industry in Wisconsin expanded the number of business establishments by
19%, grew the total payroll by over 22% in current dollars while increasing average earnings per worker by 19%. Total
bioscience employment grew by 3% in contrast to the rest of the state economy that shrunk by over 3%.

* Bioscience employers are involved in a wide-range of
industries and in many regions of the state. Bioscience
employment is found in 25 NAICS industries explored and
in 53 of Wisconsin’s 72 counties.

* Bioscience employment in Wisconsin generates additional income in Wisconsin. The direct employment of 23,919
private-sector bioscience workers generates a total of $6,035,606,392 as the earnings of employees and the needs
for other goods and services from the employers work their way through the Wisconsin economy. The impact of the
academic bioscience research adds another $739M to that, bringing the total to $6.8B in income generated.

* There were 647 bioscience firms in Wisconsin at the end of 2009. They operated in 751 different establishments.
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¢ In the fourth quarter of 2009 the Bioscience sector in
Wisconsin directly employed 23,919 workers. If we include the
research and related staff at Wisconsin universidies that were
working on the $760M of bioscience research undertaken in
2008, the total becomes 28,389 persons.

¢ The total direct payroll for bioscience companies in 2009 was
$1.653 billion. If we include the university research workers,
the total is even higher.

* Direct bioscience employment in Wisconsin generates
additional jobs in Wisconsin. The direct employment of
23,919 private sector bioscience workers creates a total of
63,300 jobs in the state (including the original 23,919). The
direct employment of 4,470 academic researchers creates
another 4,470 jobs through economic multiplier effects. The
total number of jobs created by academic and private-sector
biosciences is 72,240.

¢ Those same income dollars generate a substantial amount of tax
dollars within the state as a whole. In sum, across five forms of
taxation, the income generated from private-sector bioscience
employment alone generates an estimated $547,823,388 for
Wisconsin’s governments. A simple estimate was made for the
academic employment: it would likely enlarge that figure by
about 12% or some $67M, bringing the total to $614 M in tax
revenue for various levels of government.

¢ When examined regionally, the gains are heavily concentrated
in the Milwaukee 7 and Thrive regions. The impact of private-
sector bioscience in the Milwaukee 7 region is to have created
an estimated 32,261 total jobs and $3.3B in total income. For
Thrive the respective numbers are 16,947 jobs and $1.5B in
total income. The combination is 77% of the bioscience jobs
added in the state and 80% of the total income generated by
bioscience employers.

* Combining these numbers with the academic research

numbers reveals that the total jobs attributable to bioscience
in the Thrive region is 23,635. For Milwaukee the number of
direct and indirect jobs created by bioscience is 34,403.

In terms of total income generated by bioscience in academic
and private sectors in the Milwaukee 7 region, the total is
estimated at $3.5B; in Thrive the total is estimated to be
$2.1B. These numbers indicate the importance of bioscience to
these regions.

Although geographically dispersed, the activity is heavily
concentrated in the Milwaukee and Madison areas. Three
counties — Dane, Milwaukee, and Waukesha — account for over
69% of the total, direct, bioscience employment in the state.

* The Milwaukee 7 region, seven counties in southeast
Wisconsin, contains markedly more bioscience jobs than the
Thrive region, the area around Madison. The M 7 region is
home to 12,126 private-sector bioscience jobs while Dane-
based Thrive is home to 7,307 such jobs.

¢ If college and university bioscience researchers are counted
as well, Thrive had 10,647 bioscience employees while the
Milwaukee 7’s total was 13,332.

¢ As with much of the employment in Wisconsin, bioscience
establishments tend to be small. The median size is 6
employees, and 73% of employer establishments had fewer
than 20 employees.







INTRODUCTION

Biosciences are a major industry sector in the U.S. economy. The industry
is reported to currently be in the neighborhood of a $270 billion enterprise
annually, and it is growing. The current scale, its growth, and its growth
potential have all attracted attention. Most states, including Wisconsin,
have identified this sector as critical to the state’s future. Some states are
endowed with bioscience ingredients and have had more success than
others in growing these industries. The question for this report is in

what ways and at what scale does the bioscience sector contribute to the
Wisconsin economy currenty.

Biosciences include a range of industries and activities. The common
theme that unites them in one sector is that they “apply knowledge

of the way in which plants, animals, and humans function” (Battelle
2010). The sector covers a wide range of different industries that include
manufacturing, services, and research. It involves several sciences, not the
least of which are biology, chemistry, and physics and overlaps among
them, environmental science, and engineering. At this point in time
biosciences include 27 different industry groups as defined in the North
American Industry Classification System (NAICS). These 27 industries are
often clustered into four encompassing subsectors: Agricultural Feedstock
and Chemicals; Drugs and Pharmaceuticals; Medical Devices and
Equipment; and Research, Testing, and Medical Labs.

Table 1 reveals the distribution of specific industries within the four
subsectors. The sub-sector titles by themselves show that quite a variety of
industries are included. Bioscience at one time was thought to be focused
on biomedical solutions to human problems. It was soon clear bioscience
should include several life sciences, including those applying to the lives
of humans, animals, and plants Furthermore, as testing and imaging
began to involve biology, chemistry and physics as well as engineering
and computer science, medical electronic instruments were added as were
medical equipment and supplies, followed by the application of knowledge
and tools, bringing testing labs, research, and medical and diagnostic labs
into the definition. There is still some debate as to the appropriateness of
particular industries in the definition. But Battelle is the standard setter,

" and the list is the definition as of 2010.

It is likely that within a few years there will be new NAICS codes created
to cover industries that are just beginning to develop. The science is

ever evolving and expanding. The needs to be met are growing, thus
creating markets that some will attempt to serve. That is part of the
appeal of promoting bioscience as an important component of economic
development.

In recent years we have experienced the development of bio-based

energy, be it ethanol, bio-diesel, or biomass. New imaging technologies
and their applications have expanded, given new markets such as those
created by Homeland Security and the continuing search for uncovering
abnormalities in human and animal bodies. New interests have developed
in both biomimicry and the use of nutrients once thought to be and now
known to be found in specific foods. The list of stimulants and resulting
findings is ever growing; biosciences are and will remain an incredibly

dynamic field and industry.







METHODS OF

ANALYSIS

To respond to the assignment of calculating the impact of the bioscience sector, step one must be identifying the
actors involved in the sector. One could attempt to identify actors from public knowledge and media. We could
start with high profile firms like GE Healthcare and Promega. But from there many would start stumbling. The
solution, therefore, is to utilize a comprehensive list of employers in the state that includes not only names but
industries and other descriptors. There are only a few possible sources. The one selected for this study because of its
inclusiveness and detail is the state’s administrative file for Unemployment Compensation Insurance. It is the state’s
contribution to the national Bureau of Labor Statistics Quarterly Census of Employment and Wages (QCEW)
data. The one difference is that the file we were able to use has details on each employment establishment. This
allows more refined insights than can be gleaned from the more condensed report sent to the federal government.

‘The file lists over 158,000 establishments reporting employment and wages paid to the Wisconsin Department of
Workforce Development in the last quarter of 2009. That is the most recent quarter for which data are available.
The establishments reporting in this file all have a six-digit NAICS code that reveals that industry in which the
plurality of their income is derived. The file also lists other employer characteristics that are used in the ensuing
analysis. But the key element is employment, so that that information can be used in a model to then estimate
the sccondary and tertiary impacts on the economy beyond the initial employment of individuals in these
establishments (almost exclusively private businesses).

To supplement this main database, we made another effort

to expand the understanding of bioscience in Wisconsin by

searching a second database of companies in Wisconsin that

do not list bioscience as their primary NAICS but that do

list bioscience as something they do. The hope was that this
exercise would identify other firms and ways in which biosciences play a role in the Wisconsin economy. To take
this step we consulted what is called the Harris Data list, named for the firm that creates and sells access to the
list. Unfortunately, this exercise proved a bit futile, since nine of the 56 firms identified had reported themselves
as primarily bioscience on our main list of firms. Then we had trouble reaching about half of the remaining
firms. Some we reached reported some form of bioscience occurring at the business. But several said that they did
nothing in bioscience. The conclusion is that firms that utilize bioscience ins some small way do exist; we just did
not have a very productive way of learning about them. ‘

A third effort made to further supplement our primary data. That involved asking a Wisconsin firm, Vandewalle
and Associates, that has done business in many parts of the state to construct a list of the firms that from their
experience should be on a list of bioscience firms in the state. They did not have access to our master list, just their
field work. That list consisted of 63 names. But in this case 47 of these firms were already on our master list. The
remaining firms proved to be difficult to find the correct person with whom to discuss their use of bioscience, if
they used it at all Thus, we came to rely heavily on the initial database for all numeric analysis.












ECONOMIC

ANALYSIS

The economy of the state revolves around the sale of goods and services. Individuals who work for employers get

paid. These individuals in turn spend some or all of those wages in other establishments, generating the need
for others to work and incomes to be carned. Additionally, the original firm necds to buy inputs beyond labor;
some need services and others need materials and services. They buy these locally to the degree that they can.
A manufacturing firm in Milwaukee, for example, might be able to buy many parts and intermediate materials
from firms in the Milwaukee economy. But a manufacturing firm in a region without many other such firms
is more likely to purchase goods and services elsewhere. The dollars they spend will not be spent in the local
economy to the same degree as is likely to happen in a large metropolitan area.

Those relationships can be and are tracked, so that economic models can be built that generate numbers reflect-
ing the impact of a dollar spent locally on the local economy or the impact of a job in a particular industry lo-
cally on the surrounding economy. The term applied to such models is usually “economic impact models.” Three
competitors dominate this model space, the Bureau of Economic Analysis, the RE.M.I. model created at the
University of Massachusetts, and IMPLAN, created by the U.S. Forest Service. For this analysis IMPLAN has
been chosen.

IMPLAN requires that a specific geographic area be chosen and the specific employment numbers be inserted for
the industries in question. Thus, we generated employment numbers for geographic arcas — the state and indi-
vidual counties, derived within each geographic area by the 21 NAICS codes used currently in Wisconsin, and
then inserted these employment totals in a statewide analysis followed by the insertion of the smaller numbers in
each of the seven economic development regions in the state (Note that 25 of the 27 bioscience NAICS codes are
represented in Wisconsin, but only 21 codes included enough data to include in this analysis). The Wisconsin
Department of Commerce has chosen to work with economic development regions. These seven regions encom-
pass 58 of the state’s 72 counties. Fortunately for this analysis, these counties contain almost 99% of bioscience
employment in the state. We analyzed the impacts of bioscience establishments for the state as a whole and for
each of the seven regions.

The information that IMPLAN gives us is the secondary employment impacts, know as indirectly created em-
ployment and the induced employment. The first comes from the expenditures of the employers on goods and
services in the region in question. The second comes from the expenditures of the employees of the initial biosci-
ence employers and the expenditures of the workers from the other places of employment that are affected by
purchases from the initial bioscience employers. The result is a multiple of both employment and income above
that generated by the initial employers.






One point
that should
be stressed
before
proceeding
is that the
numbers that

appear below are either direct from employers or they come from
accepted models of the cconomy that help to identify employment
and income gains related to initial employment in bioscience.
That said, it is important to note that an extra effort has been
made to ensure that multipliers of economic activity are conserva-
tive; it is likely that the effort to estimate the impact of bioscience
on the state economy understates its true impact. Multipliers of
economic impact were carefully screened and adjusted to better
reflect their true impact. Some reports, even the Bartelle/Bio State
Biosciences Initiative 2010 talks of an employment multiplier for
bioscience jobs that is 5.8 jobs per each bioscience job. In this
report the largest employment multiplier is 2.6; others are as small
as 1.3.

THE EXTENT OF BIOSCIENCE
EMPLOYERS IN WISCONSIN

Bioscience is an important industry in Wisconsin. There were at
least 647 bioscience firms with employees in the state at the end
0f 2009. This statement, though correct, understates the actual
number of firms that are involved with bioscience. The numbers
that follow are largely drawn from one source of information on
bioscience, the Wisconsin Department of Workforce Develop-
ment’s Unemployment Compensation data file on reporting em-
ployers. These data are used by the U.S. Bureau of Labor Statistics
for several official descriptions of the employment and earning
picture in Wisconsin and the nation.

But this file is not complete in terms of bioscience. It very likely
understates the number of firms and employees involved in
bioscience because some firms fail to report, others had no paid
employees at the end of 2009, others report their employment
under other NAICS codes but are involved to some degree in
bioscience, and still others report a few direct employees but hire
additional workers as consultants or just pay non-bioscience firms
for services rendered. This last creates jobs that may be counted
in other industries, just not bioscience. The list goes on; the
point is that the numbers that appear below are the best that can
be documented, but they still understate the true role of biosci-
ence in Wisconsin.

Getting back to those that self-identify as bioscience, these firms
are largely single-location operations, but collectively the 647
employers have 751 different business establishments. The biosci-
ence-employer payroll of all employees in the state’s database is
very close to 24,000 workers.







Two other useful pieces of information also appear in this text
table. One is that the total payroll in private-sector bioscience

in Wisconsin in 2009 was $1.652B. That is a substantial figure.
Perhaps of greater interest to some is the fact that the average
earnings per worker in bioscience was $69,096, some 64% greater
than the average earnings of all workers in Wisconsin in 2009.

The next question that might arise is that of the distribution of
employment across bioscience industries. Are Wisconsin's jobs
concentrated in just a few industries or are they distributed in a
mix of industries. One insight into that question appears in Table
2. In thar table it becomes clear that one industry dominates,
Irradiation apparatus, but that nine other industries have more
than 1000 workers in the state, with one industry having more
than 2,300. Those numbers would suggest that there is diversifi-
cation in the bioscience industry in Wisconsin.

Table 2
Private Bioscience Employment by Detailed NAICS Code, Wisconsin

DISTRIBUTION BY SIZE OF
ESTABLISHMENT

Bioscience to many is a relatively new field. That would suggest
that employment is concentrated in smaller employers. Table 3
reveals the distribution of employers and employment by size. The
numbers reveal that the expectation is correct: the vast majority of
bioscience employers are small in scale.

Table 3 Distribution of Private Bioscience Employment by Size
of Employers, Wisconsin

Furthermore, the average establishment employees 32 persons,
but the median establishment employs only 6. This distribution
suggests that there are several large employers but that 73% of
‘the establishments have fewer than 20 employees while 61% have
fewer than ten.

DISTRIBUTION BY COUNTY

One way to examine the distribution of bioscience employment is
to look at individual counties. Since 53 counties are reported to
have at least one bioscience employer, the list of affected places is
long. But since data reporting requirements do not allow details
on small numbers of employers, just the top 10 counties by bio-
science employment will be noted. They appear below in Table 4.

Bioscience employers are distributed across the state. Much of
the media autention has focused on Dane County, the high-pro-
file work on stem cells, and the number of new bio-science starts
that have spun out of research undertaken at the University of
Wisconsin-Madison. Dane County is home to the largest number
of bioscience employees of any county in the state, either of two
ways that we look. It has 6,226 in private employment in this
sector. The county also is home to an estimated 3,344 additional
jobs tied to research done at UW-Madison (this topic is discussed
in detail later). If these are added to the private employment
numbers, the total is 9,570 jobs in bioscience in Dane County
alone. '







Milwaukee County’s private bioscience employment is very similar

to that of Danc County’s, 6,182. Milwaukee also has additional
bioscience employment from university research at the Medical
College of Wisconsin, an estimated 679 jobs, UWM (64), and
Marquette University (38). When these figures are combined
with those from the private sector, the total is 6,963.

The third county that has a significant number of bioscience jobs
is Waukesha. It has 4,175 such jobs. It does not benefit from the

presence of research universities, but the employment is still sub-

stantial. Brown, Sheboygan, Kenosha and Racine counties all have
between 500 and 1,000 employees in bioscience, marking them as

significant participants in the bioscience industry.

If private, bioscience employment from Waukesha and Milwaukee

counties is combined, the total is 11,458, a figure that is substan-
tially higher than that of Dane County. The fact that bioscience
employment in these two counties is the largest concentration in
the state may surprise some readers. There is little question that
the media focus on stem cells would imply bioscience is based in
Madison. But with the expanded definition of bioscience that
includes medical devices & equipment as well as research, testing,
and medical laboratories, the largest concentration is in southeast
Wisconsin.

Table 4
Private Bioscience Employment and Payroll in Selected Counties

Because there are three counties that are the centers of bioscience
in Wisconsin, it is important to examine the scale of their payrolls
and those of the next several counties to learn just how important
the bioscience sector is to the communities. The county with the
largest-annual bioscience payroll is Milwaukee ($437.7 M). It is

larger than Waukesha ($408.4 M), which is marginally larger than

Dane ($403.7 M). These are markedly larger than the next set of
counties: Brown ($38.9 M), Sheboygan ($35.7 M), and Kenosha
($35.5 M).

There are other points that made by these numbers. The first is
that these three counties, Dane, Milwaukee, and Waukesha, have
69% of the state’s bioscience employment and over 75% of the
bioscience payroll. The other 31% of employment is spread over
the remaining 50 counties that have bioscience employment.
Second, the bioscience payroll in each of the top three counties
is at least ten tmes those found in other counties. Bioscience
activity, though widely geographically dispersed, is also highly
economically concentrated.

Another way to look at the impact of bioscience on the counties
is to examine the proportion of the total payroll in the counties
that can be attributed to bioscience. This time the focus will be
on bur six counties, as the proportion of county payroll attrib-
utable to bioscience gets pretty small after the top counties are
examined.

There are some variations in proportions across counties. As
might be expected, Waukesha County has the highest percent-
age (3.9%) of payroll attributable to bioscience (Table 5). Dane
is lower (2.9%), followed by Milwaukee (1.9%), and Kenosha
(1.8%). Beyond those counties, the percentages are relatively

small, even where the payroll numbers remain notable.

Table 5 Ratio of Bioscience Payroll ro All Payroll, Select Counties

DISTRIBUTION BY ECONOMIC REGION

To aid economic development and inter-county cooperation,
Wisconsin has largely been divided into economic regions. Seven
of these regions are formally organized. The regions vary in size
from 3 to 18 counties, but they share a common goal, growing
the economy in their individual regjon.
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WISCONSIN’S ECONOMIC

DEVELOPMENT
REGIONS

Centergy
Marathon, Wood, Portage

Grow North
Oneida, Vilas, Forest, Lincoln County (north)
(Langlade and Iron are informal participants).

Milwaukee 7 West Central
Milwaukee, Ozaukee, Washington, Waukesha, Wisconsin
Racine, Walworth, Kenosha Partnership

New North

Florence, Marinette, Oconto, Menominee,
Shawano, Waupaca, Outagamie, Brown, Door,
Kewaunee,Manitowoc, Calumet, Winnebago, Waushara,
Marquette, Green Lake, Fond du Lac, Sheboygan

7 Rivers Region
Trempealeau, Jackson, La Crosse, Monroe, Vernon, Juneau

Thrive
Sauk, Columbia, Dodge, Jefferson, Iowa, Dane. Green, Rock

West Central Wisconsin Partnership
Barron, Dunn, Chippewa, Clark, Eau Claire, Polk, Pierce, Pepin,
Rusk, St. Croix

As of January 2008, 58 of Wisconsin's 72 counties were As might be expected from the discussion
members of a regional economic dévelopment organization. above, bioscience employment in Wisconsin is
Because of such organizations, it was determined that these highly concentrated (Table 6). The combina-
regions were the appropriate scale at which to undertake tion of Milwaukee 7 and Thrive accounts for
further analysis of bioscience in Wisconsin. An initial analysis 19,432 jobs or about 81% of all bioscience
involves examination of employment across the seven regions. employment in the state. The other regions
: vary from a low of 100 jobs in Grow North
Table 6 to 2,500 in New North. Bioscience may be
Private Bioscience distributed into 53 counties and seven regions,
Employment by but the great majority of activity is in the
Economic Region southeast (Milwaukee 7) and Thrive (Madi-

son) regions. As we learned, three counties are

the drivers.







ECONOMIC IMPACT

OF BIOSCIENCE

To calculate the economic impacts of bioscience activities, we
relied upon one of three generally available software packages that
allows for analysis of the impact of employment from specific
activity, be it industries or activity, such as a firm or a new develop-
ment. We elected to use IMPLAN because of its availability and
its ease of use. One team member uses it often to undertake
economic impact analysis.

IMPLAN uses information on employment to generate other
employment numbers and economic impacts of those additional
employment numbers. Thus, we learned of the employment by
specific industry and region from the ES202 data file provided by
the Wisconsin Department of Workforce Development. Totals for
the 21 NAICS-code industries were computed for each economic
region. These figures, in turn, were entered into the model to see
just what sorts of multiplier impact they had on their respective
communities.

To undertake this analysis, three different components were ana-
lyzed. The first is the state-wide impact of bioscience on employ-
ment and income. The second is to learn
just what each region’s share of those impacts
is. The third is an analysis of the impacts of
university research on the state and on two
specific regions, Milwaukee's and Madison’s.
We start with an analysis of the biggest area,
the state of Wisconsin.

WISCONSIN

Each set of computations is based on one figure, employment, and
a series of built-in assumptions on the relationship of employment
in a particular industry and the employment and income impacts
that are detived from that basic employment. As the reader will
recall, the state has bioscience in 21 categories of bioscience. Some

industries are large while others arc rather small. Regardless, the
employment in cach industry code was plugged into the model
to yield a series of direct and indirect impacts. These are both
employment and income impacts. The income impacts are de-
rived from knowledge of salary structures in particular industries.
Those in turn help to derive the income projections.

Thus, in a given firm, money is spent on labor, and it is also
spent on goods and services from other local businesses. Both are
accounted for in the IMPLAN model. The effects of businesses
purchasing goods and services from other local businesses are
counted in the “indirect effects.” The impacts of those dollars
being spent by the employecs of both the original firm and the
other local firms from which goods and services are purchased are
then included in the “induced effects.” In this instance Table 7
has combined the Indirect and Induced effects that the IMPLAN
model generates. Of greater interest are the Total Effects. That is
what will be most discussed. ’

Table 7 Economic Impact of Private Bioscience Activity in Wisconsin

As was noted above, the total Bioscience employment in Wiscon-
sin is in the neighborhood of 23,919. We have already discussed
some of the oversights of the various data sources available to do
these calculations. We urge the reader to accept that this is likely
an understatement, but one that cannot easily be upgraded.
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The employment impact of bioscience wortk is a multiple of the
23,919. Because dollars are spent in the state by the firms located
here and by their employees, more jobs are generated. Those addi-
tional jobs that are linked to indirect and induced activities total
39,380, bringing the total impact of bioscience private employ-
ment in the state of Wisconsin to 63,300 jobs.

The dataset employed for this analysis benefits from having pay-
roll data. These data are not normally available and usually have
to be estimated. The numbers in this report are official reports.
Thus, the total payroll of the 751 bioscience establishments was
$1.652B in 2009. The total labor income from both direct, and
indirect and induced income is $3.88B.

Firms also buy goods and services from one another locally. In
this fashion dollars spent locally are re-spent, creating

a larger impact than that of the initial purchase. When
these repeated expenditures are tracked, they begin to
add up. And when they are combined with direct labor
income and that created by indirect and induced effects,
the total effect grows. Thus, the total payroll of the 751
bioscience establishments was $1.652B in 2009. The
total labor income from both direct and indirect and in-
duced income is $3.88B. In Wisconsin the total income
from bioscience activities within the state are estimated
to total $6.04B in 2009.

IMPLAN also creates a number of additional calculations to
better reveal the impact of the subject being studied. One set of
calculations deals with a variety of taxes generated. Biosciences
employment in the private sector collectively generated more than
half-a-billion dollars ($547,758,388) in taxes in 2009. Thatisa
substantial figure. The details appear below in Table 8. The largest
single tax contribution is property tax, and others are substantial
as well. The point is that bioscience firms and their employees do
more than just spend incomes; they also contribute in many ways
to the community and state through tax payments.

Table 8
Wisconsin Estimated Tax Contributions from Bioscience Employment

ECONOMIC REGIONS

Statewide impacts are one thing; it is still of interest to examine in
detail at the regional level just what impact the bioscience activity
has on the regional economies. To do this, we shall first look at
some simple measures of that impact, the number of direct jobs
generated, the number of establishments, and the size of the
bioscience payroll. We shall then examine the economic regions
with larger bioscience sectors and disaggregate those figures into
subsectors to gain some insights as to which types of bioscience
dominate where.

Table 9
Regional Distributions of Employment, Establishments, and Payroll

It is clear from the employment and the payroll distributions
that two regions dominate in terms of bioscience activity. The
Milwaukee 7 and Thrive regions together have 81% of Wiscon-
sin’s private-sector bioscience employment and 86% of the state’s
bioscience payroll. New North, with 2,500 bioscience workers
and $117M in payroll is a player, bu it is far smaller than the
other wwo regions. New North has 7% of the bioscience payroll
and a bit over 10% of the employment.

In terms of establishments the combined Milwaukee 7 and Thrive
regions have relatively fewer, just under 64%. But what those
regions have are larger, more established firms as well as many
smaller ones. The bioscience employers in these two regions have
the resources to pay their employees more than occurs elsewhere
in the state, on average.

Another way of examining the regions is to examine the distri-
bution of the number of establishments, the total employment,
and the total payroll by bioscience subsector. Some may want to
see these numbers by specific industry, but the numbers in some
cases are too small to reveal. Therefore, we examine these figures
for the four largest regions in terms of bioscience employment,
Milwaukee, Thrive, New North and West Central Partnership.
The numbers appear in Table 10.
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LARGER IMPACTS OF BIOSCIENCE

EMPLOYMENT ON
REGIONS

Having examined the basic numbers on direct impacts of biosciences within the major regions, it is now time to
examine the results of an effort to replicate the projection of the economic impact for each of the seven regions,
as was done above for the state of Wisconsin. As some may note, the regional economic impact of bioscience
employment largely reflects the geographic distribution of the direct employment. But what is also noteworthy
is that some regions, basically the large urban regions with multiple places to spend individual and business
income, have higher multipliers that yield somewhat disproportionate results, both in terms of employment and
in income.

Table11 Economic Impacts of Private Bioscience Activities in Economic Development Regions
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The first thing to note in Table 11 is that the total effect in each
region for each measure is substantially larger than the numbers
in the top line. This is because of the multiplier effect of ad-
ditional spending done at the local (regional in this case) level.
Thus, in the Milwaukee 7 region, the bioscience sector’s direct
employment of 12,126 jobs generates an additional 20,135 jobs
because of locals spending for labor, goods and services. Because

the Milwaukee 7 region has more options for those expenditures
and can meet more of those needs, the employment multiplier
is larger than in any of the other regions. The total is estimated
to be 32,261 jobs contributed by bioscience employment cither
directly or indirectly. In Thrive the total becomes 16, 947 jobs,
far more than the 7,307 direct jobs might imply.

‘When we look at the combination of the two dominant regions,
Milwaukee 7 and Thrive, we learn that the total employment
grows from the direct number of 19,433 to 49,208, a combina-
tion of the direct employment and that which is created through
the multiple uses of the original dollars associated with payment
for labor and payment for goods and services.

Income figures are enlarged proportionately. The regional econo-
mies all grow because of the presence of bioscience employment.

" As we learned in looking at Wisconsin as a whole, incomes in
the state grew by over $6B because of the presence of bioscience
employment. The Milwaukee 7 region accounts for 55% of the
total income generated, and Thrive accounts for 25%. Collec-
tively, that is greater than 80% of the economic impact.

That said, some of the other regions also benefitted. It is just
that they did not do so on the same scales. New North added
1,504 jobs because of the initial 2,500 bioscience jobs there.
West Central added 680 because of the presence of 827 biosci-
ence jobs. Even the 7 Rivers Region added 80 jobs because of the
initial 234 biosciences jobs. Similar patterns existed across re-
gions in terms of incomes: bioscience jobs create positive impacts
in many other sectors in these regions.

UNIVERSITY RESEARCH IMPACTS

To attempt to account for academic research in bioscience fields,
it was necessary to learn more about just how much bioscience
research is undertaken in Wisconsin on an annual basis. The
common source of such information is the National Science
Foundation. On its website it lists the bioscience and engineering
expenditures at close to 1000 colleges and universities. The lists
are in order of scale; those with the most expenditures are listed
first. The NSF website was the source of the dollars expended at
Wisconsin's colleges and universities. In April 2010, NSF pub-
lished the figures for 2008-09. That is not the most recent, just
the most recently available.

If we were to look at the most recent information on UWM, for
example, we would find its contribution has increased, more than
doubling the research dollars and the number of workers that
can be attributed to bioscience at UWM and in the Milwaukee

7 region. This type of increase should continue as the university
adds more researchers in bioscience, engineering and freshwater
sciences.

An attempt was made to gather bioscience research grant dollars
from the individual institutions, but this proved problematic,

as none of the institutions classifted their rescarch dollars under
the heading of “biosciences.” It proved to be very difficult to cull
through their lists of research awards and pick those thar are likely
to be bioscience. Instead, we relied on the NSF counts, even
though they are one year older. At least they are very comparable
to what others have used.

University bioscience research is an important contributor to the
state’s bioscience field, both in terms of intellectual property and
cconomic impact. As was noted briefly above, one institution,
UW-Madison, contributes markedly to the Thrive and Dane
County economy, and three other institutions, the Medical Col-
lege of Wisconsin, UW-Milwaukee, and Marquette University,
contribute substantially to the bioscience employment of the
Milwaukee 7 region and of Milwaukee County.
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Table 12 reveals the dollars of public and private funding for
bioscience and bioengineering that all colleges and universities

in Wisconsin received in 2008. This is the most-recent year for
which the National Science Foundation has compiled the num-
bers. Clearly dominating the list is UW-Madison; it received over
$571M that year. The Medical College of Wisconsin has also
done very well. It brought in $165M that year. UW-Milwaukee,
Marquette, and UW- Stevens Point round out the top five, col-
lectively adding $18.8M. Other higher education institutions in
the state received $3.8M.

Table 12
2008 Bioscience R&'D Expenditures at Wisconsin
Colleges & Universities

To estimate the economic impact of this research on the Wis-
consin and two regional economies, these expenditures need to
be translated into number of jobs they created. The way this was
elected to be done was to borrow some numbers from a Michigan
study of Bioscience that derived the numbers for its universities
(Feinstein et al 2009). The basic number used was that one job
was created for each $170,833 of bioscience research at the Uni-
versity of Michigan, part of a large metro area. And one job was
created for each $95,640 at Michigan State, a more isolated area.
The UMI number was applied to Madison and Milwaukee while
the MSU number was used in the other parts of the state.

The results of the calculations are that R&D in the biosciences
created an estimated 4,470 additional jobs in the state. The bulk
of these jobs were cither in Dane or Milwaukee County. Thus,
Dane is home to 3,344 of these jobs while Milwaukee is home
to another 1,071; together they are home to 4,415 of the 4,470
academic jobs. Thrive is home to 75% of these research jobs and
Milwaukee 7 is home to 24%.

Table 13
Estimated Numbers of Direct Jobs Created by Research Expenditures

Ideally, we would have been able to use IMPLAN to estimate

the impacts of university rescarch on the larger economy beyond

the direct jobs. For a variety of reasons, that proved to be dif-
ficult to do. An alternative is to estimate this, based on the
recent experience in Michigan (Feinstein et al 2009). Usinga
computer model, they projected that university employment
had a multiplier of 2.000. Thus, it is likely that the 4,470 jobs
created at Wisconsin colleges and universities virtually doubled
in terms of its impact on the larger economy. In other words,
another 4,470 jobs were created in Wisconsin because of the
presence of a similar number of bioscience jobs.

It is much more difficult to try to compute the income impac,
but a simple proportionate calculation yields a reasonable
estimate. The initial 4,470 academic bioscience jobs yielded
approximately $638M in direct and indirect earnings. That s
a sizable sum and furcher adds to the state’s economy. Fur-
thermore, it is estimated that this bioscience employment has
an overall impact on the economy of about $739M. This

can then be combined with the estimate $6B dollars that the
private-sector biosciences generate in Wisconsin, bringing the
total to $6.8B. In calculating the estimated taxes to Wisconsin,
academic employment would likely enlarge the figure by about
$67M bringing the total to $614M in tax revenue for the vari-
ous levels of government.

If we were to attempt to distribute these impacts to the Milwau-
kee 7 and Thrive regions, it would make sense to allocate them
proportionately to the R&D employment. Thus, Thrive would
benefit from 75% of the gain in employment and Milwaukee 7
would benefit from 24% of the gain. The same proportions can
reasonably applied to the income and total impact on the econo-
mies. Thus, Thrive could be said to have benefited from another
$554M injection because of the research undertaken at UW-
Madison. The Milwaukee 7 region is estimated to have gained
$177M in total.

Those sums would suggest that the Thrive economy added a total
of 23,635 employees that can be attributed directly and indirectdy
to bioscience activity in the region. Milwaukees gain is not as
dramatic, but its overall employment gain due to the presence

of bioscience is an estimated 34,403 jobs. Both regions can say
definitively that the bioscience sector is an important element in
their regional economies.






CHANGE OVER TIME

IN BIOSCIENCE

The final step in the analysis involved taking a look at the same data base for the first quarter of 2004 to see what we
could learn about changes over close to six years in the bioscience industry in Wisconsin. The query asked for all
establishments and the information on employment and payroll. The findings and the comparable numbers appear in

Table 14.

Several points are striking. Between 2004 and
2009 the bioscience industry in Wisconsin ex-
panded the number of business establishments by
19%, grew the total payroll by over 22% in current
dollars while increasing average earnings per worker
by 19%. Total employment grew as well, enlarging
by 3% in contrast to the rest of the state economy
thac shrunk by over 3% in terms of employment.
These numbers suggest the presence of a rather
dynamic industry in the intervening years.

Table 14 Change in Bioscience Activities

CONCLUSION
Bioscience is a dynamic and broadening field, and an important industry in Wisconsin across the private and academic
sectors. It has significant impacts beyond its basic employment contribution and offers meaningful opportunities for
Wisconsin's economy.












